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X-linked adrenoleukodystrophy (X-ALD) is a hereditary neurological disorder affecting 
the nervous system and adrenal cortex. The phenotype of X-ALD ranges from the rapidly 
progressive cerebral form to milder adrenomyeloneuropathy. However, cerebellar mani- 
festations are rare. We report a case of adrenoleukodystrophy presenting as progressive 
cerebellar dysfunction resembling olivopontocerebellar degeneration, with a review of the 
literature Journal of Movement Disorders 2009 ;2:91 -94 
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Adrenoleukodystrophy (ALD) is an X-linked hereditary disorder caused by a genetic prob- 
lem in Xq28 affecting the peroxisomal membrane. The resulting peroxisomal dysfunction 
causes very long-chain fatty acids (VLCFA) with more than 22 carbons to accumulate in 
various tissues, including the nervous system, adrenal cortex, and testis. Depending on the 
areas involved, this results in a variety of symptoms. The most common types of ALD are 
cerebral ALD and adrenomyeloneuropathy (AMN). Although adult-onset ALD takes the 
form of AMN in most cases, several studies have reported progressive cerebellar dysfunction 
such as olivopontocerebellar degeneration. 1 We report a case of ALD presenting as progres- 
sive cerebellar dysfunction, with a review of the literature. 

Case Report 

A 39-year-old man presented with dizziness and gait disturbance of 2-years duration. 
The onset and progression were gradual. Over the past year, dysarthria and liquid dysphagia 
developed and progressed. He had been a problem alcohol drinker for the past 7 years. 
Over the past 3 years, he had become impatient and was easily angered. One year earlier, 
he was admitted to a local psychiatric hospital because of abnormal behavior, such as steal- 
ing alcohol from a store. He was told that the results of brain magnetic resonance imaging 
(MR1) performed during that admission were abnormal, but this was not followed up. He 
continued to drink after discharge. In his family history, his elder brother had alopecia and 
a similar neurological condition, and died at the age of 46 years. 

The physical examination revealed near-total alopecia. On neurological examination, he 
was alert and oriented. Gaze-evoked nystagmus was observed in both directions and was 
worse when looking to the right. He also had dysarthria and dysphagia. His motor strength 
was normal, as were the results of the sensory examination. The deep tendon reflexes were 
decreased slightly in both the lower and upper limbs. There was no Babinski's sign or ankle 
clonus. He had marked dysmetria in both upper limbs that was worse on the right. He was 
barely able to walk, with a broad-based gait. 

A review of the previous brain MRI results showed mild brainstem and cerebellar atro- 
phy, with a subtly increased signal intensity in the right middle cerebellar peduncle on fluid 
attenuated inversion-recovery (FLAIR) imaging. Cerebral cortical atrophy was also pres- 
ent. The MRI was repeated and showed worsening of the brainstem and cerebellar atrophy. 
The FLAIR images showed symmetric high-intensity signals in the posterior limbs of the 
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Figure 1. FLAIR brain MRI. Cerebellar 
and brainstem atrophy are seen. Bilat- 
eral symmetric high-intensity signals are 
observed in the posterior limbs of the 
internal capsules (black arrowhead), au- 
ditory pathway of the midbrain (black 
arrow), and dentate nuclei of the cere- 
bellum (white arrow). Additional high-in- 
tensity signals are seen in the right mid- 
dle cerebellar peduncle (white arrow- 
head). FLAIR: fluid attenuated inversion- 
recovery. 



internal capsule, right middle cerebellar peduncle, and brachia 
of the inferior colliculus where it joins the medial geniculate 
body (Figure 1). 

Complete blood counts, erythrocyte sedimentation rate 
(ESR), urinalysis, plasma electrolytes, and kidney, liver, and 
thyroid function tests were normal. Vitamin B12 was some- 
what low at 196 pg/mL (normal range, 200-1,000 pg/mL), 
and the folate level was low at 1.3 ng/mL (normal range, 3- 
15 ng/mL). An intramuscular vitamin B12 injection and oral 
folate did not improve his condition. A Venereal Disease 
Research Lab oratory (VDRL) test for syphilis was negative. 
An electrocardiogram and a chest X-ray were normal. Gene 
tests for spinocerebellar ataxia types 1-3, 6, 7, and 17; denta- 
torubropallidoluysian atrophy; fragile X syndrome; and Frie- 
dreich's ataxia were all negative. The plasma levels of pyru- 
vate, lactic acid, homocysteine, and tumor markers were all 
normal. The adrenocorticotropic hormone (ACTH) level at 8 
a.m. was 90 pg/mL (normal range, 0-60 pg/mL) and the Cor- 
tisol level was normal at 10.2 ug/dL (normal range, 5-25 ug/ 
dL). An adrenocorticotropic hormone (ACTH) stimulation 
test resulted in a defective rise in the Cortisol level. A very 
long-chain fatty acid assay showed a C22 : 0 of 2.565 uM/L 
(normal, <1.310 uM/L), C24 : 0/C22 : 0 of 1.785 (normal, 
<1.390), and C26 : 0/C22 : 0 of 0.114 (normal, <0.023). 

Discussion 

ALD has various clinical symptoms depending on the areas 
involved. A published classification divides the condition into 



child-onset cerebral, adolescent-onset cerebral, AMN, adult- 
onset cerebral, Addison's disease only, and non-symptomatic 
ALD, based on the onset time and organs involved. 1 The most 
common adult-onset ALD is AMN. However, rare cases pre- 
senting as progressive cerebellar dysfunction have been re- 
ported. 2 - 10 

One study analyzed the MRI scans of 164 adult-onset ALD 
patients who were classified into four subgroups based on 
their symptoms and patterns of brain involvement: AMN 
with normal brain, AMN with brain abnormalities limited to 
the long tract (ALMN I), AMN with diffuse lobar cerebral 
involvement (ALMN II), and adult-onset cerebral ALD." Our 
patient had progressive cerebellar ataxia. On MRI, demye- 
lination lesions were observed in the cerebellar white matter, 
including the dentate nuclei and right cerebellar peduncle, 
posterior limbs of both internal capsules, and auditory path- 
way. There is a report of a patient who had clinical symptoms 
similar to our case, and that patient was classified as ALMN 
I, or somewhere between ALMN 1 and II. 9 In another case of 
adult-onset ALD showing slowly developing gait ataxia over 
7 years, demyelination lesions were observed in the dentate 
nucleus, middle cerebellar peduncle, decussation of the supe- 
rior cerebellar peduncles, and posterior limbs of both internal 
capsules on brain MRI; two years later, new white matter le- 
sions were seen in the right frontal lobe, left occipital lobe, 
and both temporal lobes on brain MRI. 2 The brain MRI find- 
ings in other cases of ALD presenting as progressive cere- 
bellar dysfunction are summarized in Table 1. 

Our patient had a history of alcohol abuse, aggression, and 
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Table 1. Reported cases of adult-onset adrenoleukodystrophy with cerebellar ataxia 



Study 


Age/ 
gender 


Onset 
age, y 


M p 1 1 m Innir fin H inn q 
i^cuiuiuy il i ii iu 1 1 ly i 


A rl rp na 1 in\/n k/p mp nt" 

r\U IC 1 lu 1 II IV U IV C 1 1 IC 1 1 L 


M p 1 1 m i ma n i n n 
i^cuiuii i la y 1 1 ly 


Kusaka and Imai 2 


28/ M 


21 


Dysa rthria, gait disturbance 
and postural instability, 
ataxia 


Elevated ACTH level 


MRI: brainstem and cerebellaratrophy, 
hyperintense lesions in the central 
nucleusof the cerebellum bilaterally, 
posteriorlimbsof the IC 


Miyai, eta I. 3 


29/ M 


26 


Dysarthria, ataxic gait, 
impotent, urinary 
incontinence, euphoria 


Elevated ACTH level, 
mild 

hyperpig mentation 


MRI: brainstem and cerebellaratrophy, 
hyperintense lesions in both CR, IC, 
cerebral peduncles white matter 
around the dentate nuclei of the 
cerebellum 


Kobayashi, eta I. 4 


27/ M 


27 


Progressive dysarthria, 
unsteadiness walking 


Hyperpig mentation, 
but normal ACTH 
level 


CT: atrophy of the ponsand 
cerebellum 




27/ M 


22 


Spa stic -ataxic gait, 
scanning speech, limb and 
truncal ataxia 


Normal ACTH level 


CT: atrophy of the ponsand 
cerebellum 


Tan, eta I. 5 


24/ M 


22.5 


Progressive slurred speech, 
unsteady gait, memory 
deterioration 


Addison'sdisease, 
hyperpig mentation 


MRI: cerebellaratrophy, hyperintense 
lesionsin the dentate nuclei and 
adjacent white matter, MCP 
and pons 


Mishra, eta I. 6 


29/ M 


20 


Urinary incontinence, fecal 
incontinence, erectile 
dysfunction, ataxic gait, 
slurred speech 


Addison'sdisease, 
hy pe rp ig me nta tio n 


MRI: hyperintensitiesin the bilateral 
po ste rior pa rie to -occipital white 
matter, splenium, cerebellarwhite 
matter, IC, MCP, midbrain, and pons 


Ohno, etal. 7 


54/ M 


52 


Gaitdisturbance, dysarthria, 
bladderdisturbance 


Addison'sdisease, 
hyperpig mentation 


CT atrophy of the ponsand 
cerebellum 


Vianello, etal. 8 


29/ M 


21 


Progressive ataxic gait, 
mental retardation, 
dysarthria, uninhibited 
behavior 


Addison'sdisease 


MRI: cerebellar, brainstem, and cervical 
cord atrophy 


Waragai, etal. 9 


30/ M 


29 


Difficulty walking, postural 
instability, dysarthria 


Mild adrenal 
insufficiency 


MRI: atrophy of the cerebellum and 
b ra in ste m, hig h-sig na 1 lesio ns in the 
bilateral dentate nuclei, corticospinal 
tracts 


Suda, etal. 10 


29/ M 


6MA 


Progressive gait disturbance 
and dysarthria 


Addison'sdisease, 
hyperpig mentation 


MRI: hyperintense lesionsin both 
dentate nuclei and red nuclei, pontine 
portion of the left corticospinal tract 



ACTH: adrenocorticotropic hormone, CTcomputed tomography, IC: internal capsule, CR: corona radiata, MCP: middle cerebellar 
peduncle. 



abnormal behavior before the onset of cerebellar ataxia. Pre- 
ceding psychiatric symptoms have often been reported in 
adult-onset ALD. In a review of 109 cases of ALD, six cases 
presented after the age of 20 years, and four patients had psy- 
chiatric symptoms at the time of presentation. 12 Among 34 
adult-onset ALD cases, 19 (56%) were reported to have psy- 
chiatric symptoms. 13 In 13 of these cases, the psychiatric 
symptoms were assessed relatively thoroughly, and eight cases 
showed changes in behavior and character. These symptoms 
appeared between 2 months and 8 years before the onset of 
other neurological symptoms. Of the 13 patients, 12 were re- 
ported to have bipolar disorder, including disinhibition and 
emotional lability, with two of them reported to abuse alcohol 
or other substances. 13 

When brain MRI shows brainstem and cerebellar atrophy 
and demyelination lesions along the long tracts, the possi- 
bility of ALD should be considered. Accompanying adrenal 



insufficiency may be an important clue, but 30% of adult- 
onset ALD cases have normal adrenal function. 14 Hyperpig- 
mentation of the skin, alopecia, and prior psychotic symptoms 
are further clues to the diagnosis of ALD. 
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